INTRODUCTION
============

Almost 263,020 oral cavity cancers, and 127,654 oral cancer deaths occur worldwide each year[@B9]. On January 1, 2010, in the US there were around 275,193 women and men alive who had a history of oral and oro-pharyngeal cancer (181,084 men and 94,109 women)[@B18]. The 5-year survival rate of patients with oral cancer remains almost unchanged regardless of various treatment improvements in the last thirty years[@B11]. Individuals at high risk of developing oral cancer (OC) are mainly older, males, heavy tobacco smokers and alcohol users, and have a poor diet and low socioeconomic status[@B5] ^,^ [@B13]. Recent studies have implicated HPV infection as an independent risk factor for oro-pharyngeal cancers[@B6] ^,^ [@B10].

Oral squamous cell carcinoma initiates in a multi-step process in which normal cells are transformed into preneoplastic cells and then to cancer[@B20]. During this process, a sequential accumulation of genetic and molecular changes occur[@B22]. The majority of oral cancers are preceded by visible changes of the oral mucosa. Within the oral cavity, lesions such as leukoplakia, erythroplakia, lichen planus and submucous fibrosis have a propensity for malignancy[@B17]. Oral potentially malignant disorders (OPMD) transform to oral cancers through various histopathological stages from hyperkeratosis/hyperplasia, to various degrees of dysplasia (categorized by mild, moderate, or severe according to the presence and severity of cell atypia and other structural aspects of the epithelium), to carcinoma *in situ* (CIS), and finally to invasive cancer[@B26]. Histopathological evaluation for the grade of epithelial dysplasia is the most common method used to ascertain malignant potential of individuals with oral pre-cancerous lesions[@B21].

Early detection for oral cancer has the potential to decrease the morbidity and mortality of the disease, especially in high-risk individuals[@B8]. To date only one randomized clinical trial evaluated the effect of oral cancer screening and demonstrated that periodic oral examination has the potential to reduce mortality from oral cancer in high-risk individuals[@B23]. Visual and tactile examination remains the most common tool available to detect any mucosal changes and requires a 90-s exam, yet few oral health care providers are conducting a thorough oral mucosal exam. The aim of the present study was to 1) estimate the prevalence of OPMDs and 2) identify the associated risk factors in a large dental population.

MATERIAL AND METHODS
====================

Study population
----------------

All new patients aged 18 or older, attending the Oral Diagnosis Clinic in the Department of General Dentistry at Boston University Henry M. Goldman School of Dental Medicine from July 8, 2013, through March 8, 2014 were included in this study. A written consent was obtained from each participant. The study was approved by the Boston University Medical Campus Institutional Review Board. Each patient was asked questions on: socio-demographic information including age and gender; self-reported medical history; family history of cancer; tobacco smoking and alcohol consumption; height and weight to determine body mass index (BMI). A thorough visual oral soft tissue examination was performed on each patient by a dental student first and then by an attending dentist to identify any OPMD or any other mucosal lesion using mouth mirrors and a sterile piece of gauze to retract the tongue[@B24]. The diagnostic criteria for the recognition of OPMD (erythroplakia, leukoplakia, oral lichen planus and submucous fibrosis) were based on the WHO recommendations[@B12] ^,^ [@B26]. Although oral lichen planus is classified as an OPMD there is still controversy on its pre-malignant nature[@B17]. Only oral lichen planus patients with an ulcerative component were included in this analysis. Patients with leukoplastic and/or erythroplastic lesions and without a definitive clinical diagnosis were reevaluated and considered for biopsy for diagnostic purposes ([Figure 1](#f01){ref-type="fig"})[@B19]. Individuals with OPMD were considered as cases and those without any OPMD as controls.

Figure 1Oral mucosal lesions and oral potentially malignant disorders (OPMDs) in a dental population

Statistical analysis
--------------------

We described the distribution of patient characteristics, including demographics, tobacco smoking, and daily alcohol consumption. To explore the association between OPMDs and risk factors that might be expected to be associated with OPMDs, we used logistic regression models to estimate the odds ratios (ORs) and 95% confidence intervals (CIs). Statistical analyses were performed using STATA, version 9.2 (Stata Corp LP, College Station, TX, USA). For all analyses, a P value of \<0.05 (2-tailed) was considered statistically significant.

RESULTS
=======

A total of 3,142 patients (54.3%, females) received a comprehensive examination of the oral cavity ([Table 1](#t1){ref-type="table"}). At the time of the oral exam, patients ranged in age from 18 to 97 years, with a median age of 43 years. Tobacco smoking and alcohol consumption was reported in 75.8% and 63.9% of the individuals, respectively. A total of 142 patients (4.5%) were identified as having a mucosal lesion (78 white lesions, 30 ulcerative lesions, 34 mixed lesions; [Figure 1](#f01){ref-type="fig"}) among these, 37 patients (1.2%) had a suspicious OPMD and received an oral biopsy for definitive diagnosis. Twenty-seven individuals (0.9%) had a final diagnosis of OPMDs. One patient was affected by submucous fibrosis, three were diagnosed with leukoplakia and nine with oral lichen planus. None of the patients had a diagnosis of oral cancer.

Table 1Patients characteristics TOTALOPMD (N=3,142)(N=27) n (%)n (%)**Age**  18-30906 (28.8)2 (7.5)31-501,134 (36.1)12 (44.4)50+1,102 (35.1)13 (48.1)Median (range)43.0 (18-97)49 (23-88)**Gender**  Female1,706 (54.3)11 (40.7)Male1,436 (45.7)16 (59.3)**Daily tobacco use**  Never2,259 (75.8)17 (63.0)Ever722 (24.2)10 (37.0)**Daily alcohol consumption**  Never1,906 (63.9)19 (70.4)Ever1,078 (36.1)8 (29.6)[^2]

Male patients were associated with higher odds of having OPMD (OR 1.7, 95% CI 0.8--3.8; p=0.16; [Table 2](#t2){ref-type="table"}). Individuals who were current tobacco smokers were twice as likely to have an OPMD (OR 1.9, 95% CI 0.8--4.1; p=0.12) compared to never smokers. Increasing age was associated with having OPMDs (p\<0.05). Daily alcohol consumption did not increase the risk of having an OPMD (OR 0.7. 95% CI 0.3--1.7; p=0.48). We observed no significant associations for systemic diseases, BMI and OPMDs (data not shown).

Table 2Multivariate analysis for oral potentially malignant disorders OPMD No (N=3,115)Yes (N=27)Odds ratio (95% CI)p for trend**Age**    18-30904 (99.8)2 (0.2)1.0\<0.0131-501,122 (98.9)12 (1.1)4.8 (1.1-21.7) 50+1,089 (98.8)13 (1.2)5.4 (1.2-24.0) **Gender**    Female1,695 (99.4)11 (0.6)1.00.16Male1,420 (98.9)16 (1.1)1.7 (0.8-3.8) **Daily tobacco use**    Never2,242 (99.3)17 (0.7)1.00.12Ever712 (98.6)10 (1.4)1.9 (0.8-4.1) **Daily alcohol consumption**    No1,887 (99.0)19 (1.0)1.00.48Yes1,070 (99.3)9 (0.7)0.7 (0.3-1.7) [^3]

DISCUSSION
==========

We conducted a large study in a population of dental patients and found that around 1% had an OPMD upon oral examination (subsequently confirmed by histopathological examination). The oral visual and tactile examination remains a non-invasive tool that can result in earlier diagnosis of OPMDs, but also a large number of other oral mucosal diseases. OPMDs were associated with older age and daily tobacco smoking. Our results are in agreement with other studies on OPMDs. Li, et al.[@B15] (2011) showed that smoking was associated with a more than two-fold increase in the odds of having an OPMD (OR 2.5, 95% CI: 1.3--4.8). Chung, et al.[@B3] (2005) reported that individuals who were current smokers had a 4.7-fold (95% CI: 3.2--6.8) increased risk of having an OPMD. However, when alcohol consumption was considered, we did not find any statistical significant association with OPMDs whereas Chung, et al.[@B3] (2005) found that OPMDs among individuals reporting alcohol drinking were significantly higher than in non-drinkers (OR 3.6, 95% CI: 2.4--5.3).

Our findings support that oral cancer screenings should not be a separate procedure rather they should be part of the complete dental examination for all patients[@B7]. Primary prevention of OSCC should focus on the prevention of cancer by avoiding known carcinogens (e.g., heavy tobacco consumption)[@B2]. Secondary cancer prevention includes early detection of cancer through screening programs in a population at risk and asymptomatic, as well as prevention of the transformation of OPMDs[@B25]. Dentists and all members of the oral health team have the unique opportunity to prevent smoking uptake and promote smoking cessation among their patients and may therefore reduce the prevalence of OPMDs[@B14]. In addition, patients at high risk may be referred to specialists for behavioral counseling interventions to reduce tobacco use or heavy alcohol consumption[@B16]. Oral mucosal lesions are easily detected through direct visualization, and so oral health providers, otolaryngologists, primary care physicians and nurse practitioners should be effectively trained to perform a comprehensive oral mucosal examination and identify abnormal lesions[@B1].

As in all studies, our results must be interpreted in the context of the limitations of the investigation. First, only few cases of OPMDs were identified. Larger studies are necessary to further explore the association between smoking tobacco, alcohol consumption and OPMDs. Second, our results may not be generalizable to the population at large, as only dental patients were included. Randomized-controlled trials may be useful to further investigate the sensibility and specificity of the oral visual examination in the context of OPMDs.

The Commission on Dental Accreditation (CODA) in the United States has recently approved a new dental curriculum to help dental students become proficient in oral cancer screening (Comprehensive General Dentistry, CODA 2-23 b)[@B4]. Optimal oral visual screening for OC remains a simple and essential tool to identify any suspicious lesions and potentially increase survival.

CONCLUSION
==========

A thorough visual and tactile examination in dental patients, particularly those with a history of smoking and elderly is warranted. Dentists and dental students should stay alert for signs of oral potential malignancy and counsel their patients about risk factors for oral cancer. Although OPMDs were rare, our results confirm the importance of a thorough chairside screening by dentists to detect any mucosal changes.
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